Oxytocin Intranasal Administration Affects Neural Networks Upstream of GNRH Neurons.
The last decade has witnessed a surge in studies on the clinical applications of intranasal oxytocin as a method of enhancing social interaction. However, the molecular and cellular mechanisms underlying its function are not completely understood. Since oxytocin is involved in the regulation of hypothalamic-pituitary-gonadal axis by affecting the gonadotropin-releasing hormone (GNRH) system, the present study addressed whether intranasal application of oxytocin has a role in affecting GNRH expression in the male rat hypothalamus. In addition, we assessed expression of two excitatory (kisspeptin and neurokinin B) and two inhibitory (dynorphin and RFamide-related peptide-3) neuropeptides upstream of GNRH neurons as a possible route to relay oxytocin information. Here, adult male rats received 20, 40, or 80 μg oxytocin intranasally once a day for 10 consecutive days, and then, the posterior (PH) and anterior hypothalamus (AH) dissected for evaluation of target genes. Using qRT-PCR, we found that oxytocin treatment increased Gnrh mRNA levels in both the PH and AH. In addition, oxytocin at its highest dose increased kisspeptin expression in the AH by around 400%, whereas treatments, dose dependently decreased kisspeptin mRNA in the PH. The expression of neurokinin B was increased from the basal levels following the intervention. Furthermore, although intranasal-applied oxytocin decreased hypothalamic RFamide-related peptide-3 mRNA level, the dynorphin mRNA was not affected. These observations are consistent with the hypothesis that applications of intranasal oxytocin can affect the GNRH system.